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> Once upon a time...
software development looked simple

® From the object as the only
» As e.g. in Smalltalk
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Why modeling: master complexity

Modeling, in the broadest sense, is the cost-effective use
of something in place of something else for some
cognitive purpose. It allows us to use something that is
simpler, safer or cheaper than reality instead of reality for
some purpose.

A model represents reality for the given purpose; the
model is an abstraction of reality in the sense that it
cannot represent all aspects of reality. This allows us to
deal with the world in a simplified manner, avoiding the
complexity, danger and irreversibility of reality.

Jeff Rothenberg.
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» Modeling In Science & Engineering

® A Model is a simplified representation of an
aspect of the World for a specific purpose

M,

(modeling
space)

Mo

(the world)
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Model and Reality in Software

Sun Tse: Do not take the map for the reality
Magritte

Ceci n'est pas une pipe.

Software Models: from contemplative to
_ productive
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» Modeling and Weaving
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QoS : M
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Assigning Meaning to Models

If a model Is no longer just

» fancy pictures to decorate your room

» a graphical syntax for C++/Java/C#/Eiffel...
Then tools must be able to manipulate
models

» Let's make a mode ‘
.
Of What a mOdeI IS' T Constrain

_contalner

i
) == meta mOdeII J Constraint

A
& meta-meta-modéeiils

Use Meta-Object - BehavioralFeature
Facility (MOF) to a QJCm

infinite Meta-recursjelg
0.. 4

+referent]
DataType +referencedEnd
p—- | —— ]
mages I | ]

= AssociationEnd
& reseaux Ingénierie Des




The 4 layers in practice

M3 (MOF) Class

1

ginstanceOf» / ains&nceﬂfﬂ ginstanceOf»

/ \
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_grt

/1 /‘ .an
ginstancelfe ncelfs  in stanp'eDfn -:ﬂfwsta nceOfs

/7 |

/ Video ot
M1 (U del) b2 «snapshoty -
\Ser MOdel A ile Smng e deo

title = "2001: A Space Odyssey"

\ﬁinstancel:lh-

™

imag MO (Run-time instances) aVideo
& rése




“omparing Abstract Syntax Systems

(formal grammars (MOF + OCL) (XML Meta-Language) (Ontology engineering)
attribute grammars,
tc.)

A XML DTD
Or Schema

M3

Upper Level
Ontologies

KIF
Theories

MZ Pascal Language The UML Axme | A xmMLD™T
Grammar meta-Model document | or Schema

+Description

1 A specific S ifi A XML :
M Pascal Program ML Model sl +CoLnocgeI;§rual
+ Xllnk, Xp(l"'h, XSLT Gpaphs
- + RDF, OIL, DAML
A specific A Specific + etc rete.
execution phenomenon '
of a Pascal Corresponding to [XMI:MO F+XML+OCL]

program a UML
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~  MDA: the OMG vision

"OMG is in the ideal position to provide the model-
based standards that are necessary to extend
Integration beyond the middleware approach... Now Is
the time to put this plan into effect. Now is the time
for the Model Driven Architecture."

Richard Soley & OMG staff,
MDA Whitepaper Draft 3.2
November 27, 2000
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Mappings to multiple and evolving

platforms
¥MOF & UML as the
Platform neutral models based core
on UML & MOF

> Organization assets

/ l expressed as
models
Tava ¢ Model |
EJB m transformations to
map to technology
o specific platforms
SOAP
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Meta-Models as Shared Knowledge

Definition of an Abstract Syntax in E-MOF
» Repository of models with EMF

» Reflexive Editor in Eclipse

» JMI for accessing models from Java

» XML serialization for model exchanges

But no integrated way to

» Check constraints, Well Formedness Rules, Static
Semantics

» Provide dynamic semantics and direct interpretation
» Model transformation, weaving and code generation

B images
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Example with
StateMachines

Model

8| f5im.ecore R ferm_samplel.xmi X

L™ Resource Set

= platform: fresource/ffr. irisa. riskell. samples. fam/srcfecore/fsm_samplal. xmi

-4 State 51

4 Transition a
-4 State 52

4 Transition x
-4 State 53

4 Transition %

4 Transition b

alb

X1y

b/a

&8 platform: fresource/fr. irisa. triskell. samples. fam/src fecore/fem.ecore
- fam
+-H FsM
+- State
H Transition
H FEMEzception
H MonDeterminism -= FSMException
B MoTransition - FSMException
H MNolnitialStateException -= FSMExCeption
® String <java.lang.String=

¥

roblems Javadoc Declaration Console | B Properties 52 Search & =
B R Y
Property | value
Current State =
Meta-Model e o
owningFSM o
g 1 * | ownedState Transition
currentState N source inaT .
FSM v N State 1= outgoingTransition input: EString
_ 1 .| output: EString
run() initialState | N@me: EString target  incomingTransition fire0
reset() < 2l step() e
1 0..1
lm’EQES
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» Kermeta Rationale

® Model, meta-model, meta-metamodel,
DSLs...
» Meta-bla-bla too complex for the normal engineer
® On the other hand, engineers are familiars
with
» OO programming languages (Java,C#,C++,..)
» UML (at least class diagram)
» May have heard of Design-by-Contract

m Kermeta leverages this familiarity to make
Meta-modeling easy for the masses

D images
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Breathing life into Meta-Models

owningFSM il

FSM

N
7\

currentState

* | ownedState

run()
reset()

N
7\

/7

0.1

initialState

State

source
>

outgoingTransition

Transition

name: EString

1
target

[l MyKermetaProgram.kmt

7

1

step()

*

incomingTransition

7/

input: EString
output: EString

¥

0.1

[l An E-MOF metamodel is an OO program that does nothing

require "StateMachine.ecore" // to import it in Kermeta
// Kermeta lets you weave in aspects
// Contracts (OCL WFR)

require “StaticSemantics.ocl”
// Method bodies (Dynamic seman

require “DynamicSemantics.kmt”
// Transformations

class Minimizer {

4

fire()

aspect class FSM {
nneration reset() : Void {
currentState = initialState

operation minimize (source: FSM):FSM {...}
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- Model Driven
Engineering - Summary

Modeling to master complexity
» Multi-dimensional and aspect oriented by definition

Models: from contemplative to productive
» Integrated Meta-modeling tools such as Kermeta

Model Driven Engineering

» Weaving aspects into a design model
® E.g. Platform Specificities

» Model Driven Architecture (PIM / PSM): just a special
case of Aspect Oriented Design

Related: Generative Prog, Software Factories

) images
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~ Conclusion

Kermeta is an open-source initiative

>
4

Feel free to use

>

>
>

>
>

Started January 2005
More than 10 active developer

, ™
’ Triskell
. Metamodeling
6 A Kernel
www. kermeta.org

Start with a meta-model in E
® Get XML an reflective editor fo

Weave in static semantics in
Weave in an interpreter,

® connect to a simulation platform
Weave in one or more compilers
Finaly care for concrete syntax issues

Feel free to contribute!

>

www.kermeta.org
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